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NASA'’s Glenn Research Center (GRC) is developing advanced control surface seal technologies
for future space launch vehicles as part of the Next Generation Launch Technology project
(NGLT). New resilient seal designs are currently being fabricated and high temperature seal
preloading devices are being developed as a means of improving seal resiliency. GRC has
designed several new test rigs to simulate the temperatures, pressures, and scrubbing conditions
that seals would have to endure during service. A hot compression test rig and hot scrub test rig
have been developed to perform tests at temperatures up to 3000°F. Another new test rig allows
simultaneous seal flow and scrub tests at room temperature to evaluate changes in seal
performance with scrubbing. These test rigs will be used to evaluate the new seal designs. The
group is also performing tests on advanced TPS seal concepts for Boeing using these new test
facilities.







. 19)U)) [JOIBASIY UUI[D) VSV N > »‘
s|eas gg-X (c007) €Y

eSS AdELnG 1yb1j) 01 uinjaJ /NNYS 1o} SJuswaAoldwl
s |Bas ul ]SISSe 0] }senbal |eniu]  —
aoeuns gnu Jo ubisap-a.
pa210J Jey} Aoualjisal |eas JO SSO| payiuap|
Bunjeay |oAs| Aljus-al POAIAINS S|EBS
(2002-6661) BIOIUBA UINIDY MBID / 8E
-X 1o} (s|eas uly/dappnd “6°9) s|eas aoeuns
|0J3U0D pajen|eAs ‘OSI YSWYN Jo 1senbal )y  —

WHSY 13NYS 10} I9llieg |eullayl (€002-8661) S.NHSH
a|Inys a9oedg ul syulol ajzzou jo ubisap
Buu-0 E Buu-0
Aiepuodeg . _ Krewng -9. 1o} JaLueq |ewJlayy adou Jaqy uogled
OYO pojos|es ||eysieN YSYN/oNoIyL  —
= - S0 s|eas wajsAs uoisindoid

uoReInsul, pue aweuplie Buipnjoul (2661-9861)

100(0ud (sue|d @oedS-0I48Y |[EUONEN)

. dSVN 10} Loye juswdojonap |eas pa -
:JuswdojaAap |edas |ean)onus

ainjeiladwa) ybiy 10} 8ouad||99x]

JO 18judn se paziuboosal HYO) YSVYN -
B ..

A10}SIH % punoub)oeg

_._w_tmn Jewsay L

0OOOOCIET .




¢ I9JUQ)) OIBISAY UUA[D) VSV N \%
PSRN

‘s)s9) Alojeioge| ybnouayy
9]eJ}suowap pue SwWoalsAs a|2IysaA paseq-1o)20. Jo bulyiealqglie uonelaushb
1X8U 10} S|eas aoens |0juod ainjeladwa) ybiy ‘sjlj-buo| dojaaa( :jeoo

S|eas 99eNsS |0J3U0D
pasueApe dojoAap 0} 3se} 12¥SA L1ON Buipes| wea] [eas OYO VSYN

saoelns buljeas ybnou Jano Buiqgnios Bulinpus ajiym sainsodxs
oy alnjesadwa) a|dijjnw J0J Jual|jisal ulewsal pue
= (4.,0052-0002) seinjesadwa) |eas palinbal pueisylim
0] PaJeJ}SUoOWapP Usa(Q dABY S|BaS 92BLNS |0JjU0D ON —
S3JOIUSA UOISIA 10} (9-9'2"CIN-80"€ Jaljiuap)
llesioys | AjLolld Se S|eag aoejuns |0Jjuo)
pue aweluly palljuapl ssadsold weals anjep  —
Wwa)sAs a|91yaA youne| uonetauab jxau Joy sjeob
Buneaw ul [N se paziubooal ABojouyos) [eas —

cyuepoduwi Juswdojanap jeas paosueApe si AUM .
UOO0OE T e ]
S9A1}93[qO pue uonieAnop :JuswdojaAa( |eoS 82eLINg |[043U0H




1% I9JUQ)) YOIBISAY UUI[D) VSV N \%
IS m__‘

sjuswalinbal Ajljigesnal
UOISSIW J98W Jey) s|eas jualjisal ‘Joy ubisaq :abusjjeyd

S|eas 9|1INYS JUalind JOAO 8)I| 82IAISS
Ul 8SBaJoul X0 | J0J Suoiounj [|e wiousd —

saoeuns buljeas buisoddo
Jsuiebe abewep Buiqgnios }sisey —

seoepuNnsS
Buljess Buisoddo jsuiebe speo| jwi| —

so]0Ao Buneasy a|dijinw
10J (oeq buuds) Aousijisal uiejuie| —
sajoAo Buneay ajdiynw Jo} 4,0062-0002
se ybiy se sainjesodwal pueisylipy —
sainjonJ)s ainjetadwa)
-mo| BulAjuepun 0] Jeay Jo Jajsuedy Jlwi] —
abeyeas| pue uolnsabul seb joy pwi| —
:sjudwalinbal |eag .

HO0O0O0CC] T = [ e e b e |
sjuawaainbay pue sabuajjeyn |eag aseLing [0.J3U0)




10U [OIBISIY UUI[D) VSV
>y 19 VSVN \%

s|00j} sisAjeue y34-d40
pajeabajul Aj3ybiy buisn sjess jo
mmmbm:m jeinionil}s-jewiayl}-0.19y .
(94VdM 10 DHeT VSVYN)
S]S9) J1SnoJe |ewlay] —
(Ajjoe4 3se |aued
saWy YSVN) sise)} 1ol oly —
:Sal}l|1oe} J19Y}o ul pawLiojiad ag ||IM S}Sd)} 91NSOAXd |eJUBWUOIIAUT »

(pisd Z 0} 0 :dV) Bu 188} gnIos %@ MOJ4 p|0D —
(4.,000¢€ 1e 28s/ul @ 0) dn @)l 8)041S) bl qNJos J0H —
(4,000€ 1B 23s/Ul LOO'0 Se MO| Se :ajel a)0.)s) bl uoissaldwod JoH —
:SUOI}IPUOD dAIJeJUBSAIdDI
J9pun sbB11 3s8) YO YSVYN Mau ul sidpeojald pue sjeas ajenjeA] .
Aoualjisal jeas buinoiduwi Jo sueaw |eiyuajod
se (sbuuds “6-9) sadainap Buipeojaid jeas ainjeradwa)l ybiy dojaaaqg .

sjuawalinbaa buibuajjeyd }9aw 0} s}dadsuod |eas pasueApe ubisaq .
OO0 T e e e
sue|d jJuswdo|aAa( |[edS 92e)ing |0J3U0D)




2J0D
pajsim |

I9JUd)) YOIBASAY UUd[n) YSVYN
\v‘

sajonb Buipinoid Ajjualind SIOPUBA .

uiened jiuy aqn} bulds 0y sebueyo bulBpISUOD
salneladwa)
ybiy 1e aouejsisal dealo pue yjbuauys 1ayaq
9ABY 1BY) S|eldlew Yim 0G/-X |auodu] buoeidey .
ubisap aqn) buuds 0] sjuswaAoldw| —
Jyb1 Bulnp
pajoale bulaq 8109 |1Ijes Jo wa|qold swo2IaA0

8109
pa1sim ]

yjesys

sdjoy pue Ajubajul sepinoid 2100 painjonilS .
Aoualjisal anosdwi
0] S|eas ado. papielq Ja||ews JO 8100 PB)SIM|
91NJONJ)S 8102 0} SUOI}BJIPON —
aoue)sIsal uoiselge Japeq
10} yieays oljjejaw ainjesadwa) ybiy paoueApy e
Buiggnuos paywil yym suoneoldde
alnjeladwa) ybiy 1o} yieays olwelad .
yieays Ja)no 0] sjuswaAolduw| —

Jeah siyj 3s9) pue aseyoind
0} subisap |eas pasueApe Mau pa}od|dS .

subisa( |eaS 99elNG [0JJUOD PAJUBAPY




L seoIna( 19)U27) [OIBISIY UUI[D) VSVN \%

aouewJlopuad uo paseq
Y0Ad 10} papieme 8q p|nod jey)

obeyoed uondo aAey ||IM 10BIUOD  —

MO0L$~ ‘Hoye siyy Joj buipun} €0Ad  —
: . |ludyy Ajges ul 10esjuod
1opuedy3 eaurT ﬁ PIEME pUE JOPUA }09|8S O} UBld —

AEERAR
AN\

AERREE

Koue||503] 285 JO S50 BUIMOUS s|jesodoud Bunenjeas Ajjuaiiny  —

whzwoaxm 4,006} 191}V pue aiojag s|eas FN F‘_U._W_\/_ uo U@WO_O CO_H_.NU_._O__Ow _

COAd Ul s8d1Aap Buipeojaad
Jeas ainjesadwa)l ybiy dojansp
0} Juswainsoud aAnnadwo) .

O
sa21A9(q bBuipeoja.id |eas ainjetadwa] ybiH jo Juswdojana(




8 I9JUd)) YOoIB3say uud[n) YSVYN \%
ISR

aIn)xiy
Juswubije Aoeinooe |IW GZ'0F —
8 SlIS9 abuel Juswainseaw ‘Ul Z 0} 0 —
PEo1 19]OWOSUS)Xa
19SE| || SSB|D JOBJU0D-UON —
Burinyxiy 19]oWOSUd}Xg
0G ueosl||ju| ayiNlese] e1ag .
L,,,QmEochxmw yod
sose doy % si00p BuIpeO| 3oBq PUE JUOI4 —
(H .81

Xd .7l XM .6) dwn|oA Bupjiom abie] —

(M) G¥1) 4,000€ 03 dn seunjesadwa] —
20BeuUIN JIyy XO0g WOoi}sSN) SV e

wdb G| ‘wdb | :seAjeAOAIBS |ENQ —

dl 00€€ “al 006G :S||82 peoT —
904]S "Ul 9 ‘q] 00EE 101eNjIY —
swield peo 21NeIpAYoAIBS S e

Sjuauoduwion) wid)SAS

e e R e
By qniog JoH / uoissaidwo’ JoH

soeuln
4. 000€ [

0000




I9)U9)) [OIBASAY UU[D) VSV N
q _ , \%

leuoneltadQ .
snjel}s

uolexe|al ssalls
(sajyoud

paulap-1asn ‘Yjoomes ‘anem auls) BuljoA) —

swiojonem Buipeo) Jo AJsLIEA e

‘ul Z 0} dn sJe)awelp ‘"ul 03 dn syibus :|easg

S/ul 0°'8 03 L00°0 -Sdjel 8X041S

dl 00€€ 0} dn speoT

(0.,0691) 4,000¢ 031 dn sainjesodwsa |

leag —

seniigede)
18p|oy D/L ‘M uonexe|al ssalg —
|eag [ wiys BuioAo peo —
ajel buipeo] —
" |eag |[oA8| uoissaidwo) —
sbey A ainjesadwa| —

:SUOI}IPUOD }S8) SNOLIBA 10} SSaulls ¥ ‘peojald
‘UoISsaJdwo9 Jeaul| 'SA peo| |eas 8INSBI|\

asodind
T | e e |
s|ielaqg by uoissaidwon 10H

DDDDDDD



0l

(paliejsul Jou sejeld qny)

sloyoue

qny

1apjoy

o

[ees

19)U27) [OIRISIY UUI[D) VSVN
q 1D VS \%

|leuonelado Ajeau {Bulinixiy 1893 1IN0 Buoay) «
snjels

Bunsa) moj} gnios-jsod g -aid
(sajiy04d paulop-1asn ‘Yj00MES ‘OABM
aulIS) swJojanem bulpeo) 211942 Jo AjsLep
'u1Gz9'0 0} 0 'sdeo .
"ul ¢z 0} dn siejawelp ‘ul 0} dn syjbusgj :|eag
S/Ul 08 0] LOO'0 WOJ) SB)el 1e 9)04)S "Ul €
Sq| 00€€ 0} dn speo .
(0,0691) 4,000€ 0} dn seinjesadwa] e
sealjljiqede)

uolnoalIp qniog —

(epyoid aoeuns

‘ssauybno. ‘jelsjew) suonIpuod 8oelns gqny —

$9|0A0 JO Joagwinu pue ajel 8)o.S —

|oA9] uoissaidwo) —

alnjesadwa| —

:SUOI}IPUOD 1S8) SNOLIBA

10} SpeO| [euol}ol} pue sajel JeaM aINSes|\ e
asod.ind

sjie}aq b1y qniog joH




UOI108S SS0I)

Il

Jlaqueyo
wnuajd

/

S leas
™~ des |leuonesadQ e
snjel}s
‘ul |, 0] 0 :sbumas deo) .
/ Isd 0z 01 Q :S8INSSald «
aJIn)xiy

(11e) wd|s 000E 01 O :SO1el MO «
sanjljiqeded

(3s8) Moj} pue }sa}
gnJos usamjaq pagunisipun |eas) Bulpuey o0} anp abewep |eas saziwiuiw ubiseq —

pajeol|dwoo pue aAisuadxa AjpAniqiyold 4, +000¢Z e Buise} moj4 —
alnjeladwa) WOO. e S|eas JO uoien|eAa Moj} qnios-1sod pue -aud SjuwIdd

asoding
00000CCIE 7 i e

Bunsa] moj4 gqniog-}sod pue -aid :sjiejaq By qnios J0H

qnJos |eag




Hmwﬁo\b £o.~mwmom Ecu_mu VSVN
\J

1N0X28Y9d pue uole|eisul buns|dwo) .
snjejs
ISd 0z | 0} O :8buel sainssald e
(11e) wd|s 000E 01 O :S91el MO|H
(ajoid aoeuns ‘ssauybnos aoepns

‘|lelia1ew) SUOIIPUOD 82BLNS gnJ JO AJSLIBA e
(pajejo.
aq ueo abpuueds) suonoalip qnios aidiyniA
waj)sAs peojaid |eas (siaysem
a||In8]|9g) aAIssed 1o (dnewnaud) aA0Y
diy 0] 01 dn speoj gnios |euol}ol 4
9Y0J}S "ul-Z| 10} S/ul | 0} dn s8jel qnuos
and j - Jabuoj 1o "ul g syibusg| |eag
.. . é suoljelnBlyuos [eas Jo Alalep
saljljigede)

azis deg) —

10jenjoy [oA9] uolssaidwon) —

abewep 9|0A0/qnIog —

:SUOI}IPUOD 1S3) SNOLIBA 10} ainjeladwa) wool

1B S)S8) gNJOS pPUB MO|} PaUIqUIOD WIOLBY e
9sod.ind

B e
Bry 3s91 gnuoag @ moj4 pjod

aoens |




I9)U2") YOIBISIY UUI|L
¢l [0I18359Y UUI[D) VSVN \%

ejep }s93} |enjoe Y}Mm ||om papuodsaliod |eas
snoJod Jeau pajoipald sainssaid pue sainjesadwa |

(M u1) 1spow 21e OY @49
Aq suonoipaid ainjesadwa | 159} 10 24e BuLINp 9|o1ie }S9) JO MIIA BpIS

$1iNsaY J9r Y - DHALD

[ . — uoneo| [eas

h \

dey ajqenop

Aok} 3ol oue sawy YSYN Ul pajsa) sjeas deb jo sasAjeue
|eanjonu}s-jewuayl-olae pajajdwod "dio yoieasay 49 -

Ajjesawinu pue Ajjejuswiiadxs Yyjoq suoljipuo?d
Buijeay |9As] A1jus-au Jopun asuewlopad [eas pauiwiexy .

0O0O00OC]C] E = e
|e@S 99eLIng |04jU0) auljaseyq Jo Buiysa| jar 24y




|

|

|

|

|

ol I9)UQ)) YOILasay uud[n) VSVN \%
. &».m_l‘

|

|

o'l

(u1) J930WOSUB)XD Jase| Aq painseaw jJuawase|dsig , m:_>ww_m papileilg
0cL'0 00L0 0800 0900 0v0°0 0200 0000 ,
, 000 W
n
020 §
o_o_o>o|r|” 8 |
Il 89194 T - I
| gepko—| ov0 g |
L3k | .
7 , 9 9194) , 090 m ,
| oAy —| -
|| vewko | 080 . ”
|| oAy~ o | _ _
: z apoko—| 001 & " 0QNH_. papleig
,, E_iolL = e
B 0zh & |
X
,
|

uoissaidwo) %G| |
m 19)awelp "ul-g/G ‘Buinaa|g papielg ”
|

| — . . S-S S N O —— =

Jawo}snd 0} ejep [ngasn Buipiaoad ajiym saijijioe) 3no }29yo pad|ay S}so] .
ainjnj Jeau ul s)daduod pajI9|9aS-UMOP UO S)S3) [euollippe g 8seyd .
paja|dwod Ss)sd) OF :Z R | SOSeUd .

S)s9] uoIssaldwod Jaye pue a10jaqg S|eas UO S)JSa) MOJ} alnjesodwa} Wooy —

S)S9) uoissaldwod 4, 005} —

:S9|91YdA 9oeds 92104 JIy aininy
10} s3daouo9 |eas Sdl mamu__u:mo ajenjeAa o} Buisog yjim Juswaaibe yse] .

UOOOC] ] e | e s |
s|eag Sd bulsog jo buiysa|




Gl

I91UD)) [OIBASIY UUD[D) VSV N
Y D VS \%

COAd DV ‘s|ess padueApe
JO uoijesauab }sli) UO S1S9) douewIopad uonouny |eonlo 8)e|dwo) -

9UO0}Sa[IN EOAS -

COAd DF ‘S|eas paoueApe U0 S}S8} NJOS % MOJ) P|OO WIOHD -
COAd OE ‘s1s91 o) Apeal pue 819|dwoo IN0YI8YD
919|dwod uoneouqge) pue ubiseq -
Bl1 qnios Mo} pjoD  —
COAd DP-DE ‘S|eas padueApe uo S)Sa) qnios jJoY WIoUsd
COAd OE ‘s1s9] Joj Apeal pue 9)9|dwod JNoYI8BYD .
919|dw oo uoneolge) pue ubiseq
bl qnios jo0H —
COAd DP-DE Ul S|eas padueApe Uo S}Sa) uolssaldwod Joy WIoUad
leuonesado si bl 1S9 .
611 uoisseudwod JoH —
Buijsa) |eas g Juswdojonap bia}sa] .
YOAd D1 ‘Sideduod Jopeojald |eas |eniul Jo uonesuqe) pue ubiseq —
€0Ad OE 10BAUO0D plemy -
juswdojaAaap Japeojald |eag .
COAd DE ‘@19|dwoo uoneolige) pue ubiseq —
juswdojanap }daduod |easg .

[ e e A S e A |
sue|d pue Alewwng

000000 C] T .




